The applications of minimally invasive pelvic surgery continue to grow. This chapter focuses primarily on the preoperative evaluation, surgical technique and post-operative care of total laparoscopic hysterectomy. Since laparoscopic assisted vaginal hysterectomy is a slight modification of the procedure it is not being discussed separately. The major physiologic obstacles to safe laparoscopy include pregnancy, increased intra cranial pressure, abnormalities of cardiac output and gaseous exchange in the lung, chronic liver diseases and coagulation disorders. In a redo surgery there may be problems of laparoscopic port entry.
Introduction
The invention of Veress needle by Sir Janos Veres, an internist working in Hungary on tuberculosis, launched the era of laparoscopy [1] . The first laparoscopic hysterectomy was performed by Reich in 1989 [2] . Laparoscopic hysterectomy carries an edge over open hysterectomy as it provides a better magnification of anatomy and pathology [3] [4] [5] [6] .
Tests obtained within 6 months of surgery are acceptable if there is no significant change in patient medical history.
Patient education
The expectations with regard to the surgery should be clearly discussed with the patient. Anesthetic and surgical procedure and complications should be clearly explained to the patient. Risk of perioperative morbidity and mortality, post op pain, recovery, length of stay everything in detail should be counseled to the patient prior to surgery. Detailed informed consent regarding chance of conversion to laparotomy, chance of visceral injury should be obtained.
Surgical technique
The laparoscopic hysterectomy is classified depending on the extent of dissection done laparoscopically ( Table 1 ). The knowledge of anatomy is essential before hysterectomy (Figure 1) . The sterile precautions are maintained to arrange and assemble the laparoscopy instruments (Figure 2 ).
Positioning
The patient is given general anesthesia, with oral tracheal intubation. The patient is positioned in dorsal decubitus position Loyd Davis Position. The legs are positioned in the low lithotomy position with thighs flexed at 30°and knees supported, the arms are positioned along the body, and the buttocks extending slightly over the edge of the surgical table. The bladder is catheterized. The surgeon is positioned to the left of the patient. The first assistant is on the right side of the patient. The second assistant does the uterine manipulation and he stands between the legs of the patient. A foam mattress is placed directly under the patient to prevent sliding during steep Trendelenburg. The table is kept in a low position to enable wrist movements for intracorporeal knotting. The monitor to directly face each surgeon at the angle of resting eye, i.e., 30°, to promote an ergonomic working environment. The surgeon, the target tissue and the monitor should be in straight line. The height of the table should be about the half of surgeons' height to enable wrist movements. 
Vaginal manipulation
Uterine cannulation is performed with a specific instrument named The Clermont-Ferrand type Karl Storz Uterine Manipulator or RUMI -Uterine Manipulator (Figure 3 ).
First, a Sims speculum is placed into the vagina. Cervix is held with a tenaculum and the uterus is sounded. The cervix is dilated to Hegar number 9. RUMI tip used should be selected according to the patient after sounding the uterine cavity with a uterine sound. If the uterine cavity is 7, a 6-cm tip should be selected. The sizes available are 6, 8, or 10 cm. The distal end of the shaft may be dipped in the in lubricant prior to attaching the tip. This greatly facilitates the insertion into the uterine cavity. The pneumo-occluder is now slided over the tip and the shaft. Now the Koh cup (3, 3.5, and 4 cm in width) is attached. The Koh cup should be appropriately sized according to the cervix of the patient. This is important because a small ring will not mark the vaginal fornices exactly and only push up the cervix. The delineation of fornices is important because it serves as a landmark till the surgery is complete. A large ring will increase the risk of a ureteral injury. Insert the tip of the RUMI as far into the cervix as it will go. The correct placement is confirmed by palpation or direct visualization. Inflate the Uterine balloon with 5 cc of normal saline to manipulate the uterus and facilitate specimen removal through the vagina at the end of the case. The bladder is catheterized with Foleys catheter. The pneumo-occluder is now inflated with 60 to 100 cc of saline. RUMI II and RUMI arc are recent modifications that fascilate easy manipulation.
Establishing the pneumo-peritoneum
The stomach should be deflated by Ryle's tube insertion and aspiration. First step is to insert the Veress needle following the double click sound at subumbilical incision or the Palmer's point in the left upper quadrant, about 2 to 3 cm below the left costal margin, in the left midclavicular line [7] . Now, CO 2 insufflation is done to create pneumoperitoneum to achieve an intra-abdominal pressure of 12 to 14 mmHg [8, 9] . An easy way to confirm intraperitoneal entry is to look for the pressure reading on the insufflator. If the pressure reading is high the Veress needle is likely to be impinging on the omentum. A slight gentle movement will dislodge it. Alternatively bubble test can be done. The uterine manipulator is used to antevert the uterus and delineate the fornixes for laparoscopic colpotomy. The pneumoperitoneum is maintained by the soft silastic parts of the instrument that prevent the air leak after colpotomy.
Total Laparoscopic Hysterectomy http://dx.doi.org/10.5772/intechopen.75652
Positioning the trocar
Four trocars are positioned: one 10 mm umbilical trocar with a 30° optic and three 5 mm trocars, with one 2 cm medial to the right superior iliac crest, another 2 cm medial to the left anterior superior iliac crest, and a third in the midline, 8-10 cm below the umbilical port. These trocars are placed lateral to the rectus abdominis muscles, 2 cm above and 2 cm medial to the anterior superior iliac spine (Figure 4) . The last 5 mm trocar can be substituted by a 10-15 mm trocar during surgery for the introduction of suture needles and for suturing of the vaginal vault. A complete survey of the abdomen to rule out any visceral injury at the time of entry is done. The lower quadrant trocar sleeves are placed under direct vision. In the case of very voluminous uteri, the trocars can be positioned more cephalad using the diamond baseball concept.
Visualization of pelvic organs
After inserting the ports the trocars are withdrawn and instruments are inserted. The patient is placed in 15° head low position to move the bowel loops away from pelvis. The small intestine loops are mobilized upwards to visualize the uterus, tubes, ovaries, round ligaments and infundibulopelvic ligaments. The surgeon uses a grasper and a bipolar and follows the manipulation angle of 60°. The Azimuth angle is maintained at 30°. Manipulation angle is the angle between the two operating instruments. Azimuth angle is the angle between the scope and the operating instrument. The first assistant holds the scope with the left hand and uses the Maryland grasper forceps in the right hand. If adhesions are seen they should be gently released. Releasing adhesions between sigmoid colon and utero-ovarian ligament permits the correct exposure of the infundibulopelvic ligament and posterior surface of the uterus. The sequence to be followed is look, hook, coagulate and cut. Thick tissue should be cauterized in small steps with coagulating cautery set at 35 W to prevent charring. The uterus is mobilized by the second assistant and is maintained cranially and anteriorly.
Coagulation and section of round ligament
The round ligament is secured with traction by the first assistant, making possible its exposure for the start of the surgery. The round ligament is coagulated at a distance of 2 to 3 cm from the lateral pelvic wall using a bipolar cautery (Figure 5) . The coagulation of the round ligament near the uterus is difficult as there is an artery to the round ligament which may bleed. This is followed by opening the anterior leaflet of the broad ligament to the vesicouterine peritoneal reflection.
Coagulation and section of the infundibulo-pelvic ligament
The first assistant should secure the adnexa and apply traction in a direction opposite to the operating side (Figure 6) . The coagulation and sectioning of the ligament should be progressive, plane to plane (peritoneum, followed by the vessels and connective tissue). The infundibulopelvic ligament or the tubo-ovarian ligament are now coagulated and with a bipolar grasper and scissors. The infundibulopelvic ligament should be coagulated close to the ovary (hug the ovary) as this helps to avoid injury to the vital structures in the pelvic sidewall. The tubo-ovarian ligament should also be coagulated close to the ovary to prevent injury to the uterine vessel during ovarian conservation. When you want to preserve the adnexa, the coagulation and section is performed proximal to the fallopian tubes and the utero-ovarian ligament. The posterior leaf of broad ligament is opened with incision extending till the internal os being careful not to injure the uterine artery and vein (Figure 7) . The peritoneum is opened, coagulated and cut till the attachment of the utero-sacral ligaments. The capillaries in the posterior leaf of broad ligament and the parametrial veins that run between the ovary and round ligament should be taken care of. 
Mobilization of bladder
The assistant uses an atraumatic forceps to grasp the peritoneum and the bladder in the midline, applying vertical and cranial traction (Figure 8) . The peritoneum and the adjacent connective tissue are coagulated and sectioned, thus accessing the vesico-vaginal plane and posteriorly to expose the bottom of vesico-uterine sac. The dissection continues in a caudal direction, initially in the midline and then laterally, performing the coagulation and section of the vesico-uterine ligaments thereby mobilizing the bladder off the lower uterine segment. The plane of loose areolar tissue should be identified and opened avoiding injury to the vessels. In women with previous cesarean delivery, there are adhesions between bladder and lower uterine surface and so dissection should be a little high as close to the uterus as possible to avoid bladder injury.it is important to identify and pick small bits of tissue close to the uterus and coagulate and cut them gradually moving down towards the cervix [10] . Alternatively a lateral approach of opening the broad ligament may be the preferred route [11, 12] . During laparoscopic hysterectomy, if the patient has significant adhesions from prior cesarean deliveries, a reverse inferior to superior vesico-uterine fold dissection can be used to dissect the bladder from the uterus [13] . This lateral dissection and accessing the bladder from below can be used as an alternative to the commonly practiced technique of mobilizing the bladder in a superior to inferior fashion at the time of laparoscopic hysterectomy. The anatomy of the space 
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of Seth can be helpful in identifying the lateral structures of bladder. Space of Seth is bounded laterally by the tangential line joining the maximum bulging on the uterine body and cervix, medially the bladder comes in contact with the uterocervical surface thickening at the level of bladder pillars. Anteriorly there is the undersurface of bladder and anterior leaf of broad ligament, posteriorly there is the uterocervical surface [14] .
A reevaluation of the route of dissection is advised if fat is encountered because the fat belongs to the bladder and this may indicate that the dissection is moving too close to the bladder. With this the ureter is kept out-of-the-way, since it is mobilized along with the peritoneum.
Secure uterine vessels
Desiccate the ascending uterine vessels with the bipolar grasper at the level of internal cervical os. The RUMI uterine can be pushed upwards to increase the distance between uterine artery and. The uterine vessels should coagulate till there is vaporization and bubble formation. The uterine vessels should be grasped perpendicularly to coagulate the 7 mm lumen efficiently. If the uterine are grasped obliquely the lumen to be coagulated becomes wider. Grasping the uterine artery perpendicularly is made easier by the new articulating instruments which can change direction and allow the uterine artery to be grasped and coagulated perpendicularly (Figure 9 ). After the coagulation and cutting of uterine arteries the vascular pedicles are deflected laterally and dissection is continued in the avascular plane over the cervix towards the delineated vaginal fornices (Figure 10) . The ureters should be reconfirmed and the dissection continued close to the uterus [15] .
Removal of uterus
While pushing cephalad with the uterine manipulator, vaginal fornices are identified. It is identified by indentation of the Rumi Koh colpotomizer or by palpation with a laparoscopic instrument. The Harmonic scalpel or laparoscopic monopolar hook is then used to cut circumferentially around the cup, thus uterus with cervix is separated from vaginal apex (Figures 11   and 12 ). In patients with limited vaginal access, the uterus can be morcellated using an electronic morcellator and specimen removed abdominally. It is important to keep the tip of the morcellator in clear view at all times. 
Port site tumors
Port site tumor is common when an unexpected malignant specimen is retrieved through one of the ports. Serious complication has been noted in setting of ovarian cancer and to lesser extent in patients with endometrial cancer and rare in cervical cancer patients. The presence of 10-15 mm Hg pneumoperitoneum may facilitate the dispersion of liberated tumor cells throughout the abdomen and to port site during insufflation events. The employment of specimen bags is recommended to retrieve the specimen. Laparoscopic skill level of the surgeon also plays a critical factor.
Conclusion
Laparoscopy offers the advantage of clear magnified anatomy and pathology. The adhesions can be dissected carefully under vision. To minimize complications the basic principles that should be kept in mind can be summarized. 
